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(54) Video image display apparatus and video image displaying method 



(57) The present invention relates to a video image 
displaying apparatus and video image displaying meth- 
od, applicable to the supplying, by arranging a plurality 
of picture displaying means for instance on the inner 
walls of a tunnel, of consecutive articulated images by 
the plurality of picture displaying means to occupants of 



a train to provide consecutive articulated images using 
these still pictures without, for instance, causing trouble 
to the duty performance by the driver of the mobile ob- 
ject. Blinking of still pictures at terminal displaying ap- 
paratuses is started and ended after waiting for the pas- 
sage of a prescribed part of the mobile object. 
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Description 

BACKGROUND OF THE INVENTION 

Description of the invention 5 

[0001] The present invention relates to a video image 
displaying apparatus and video image displaying meth- 
od, applicable to the supplying, by arranging a plurality 
of terminal displaying means for instance on the inner io 
walls of a tunnel of consecutive articulated images by 
these terminal displaying means to occupants of a ve- 
hicle. The invention, by waiting until the passage of the 
prescribed part of a mobile object to start and end the 
blinking of still pictu res, provides consecutive articulated 7 5 
images using these still pictures without, for instance, 
causing trouble to the duty performance of the driver of 
the vehicle 

Description of the Relaled Arl 20 

[0002] According to the related art, there have been 
proposed, as video image displaying systems, video im- 
age displaying apparatuses for providing occupants of 
a vehicle passing a tunnel with consecutive articulated 2s 
images from outside (the Japanese Published Unexam- 
ined Patent Application No. Hei 5-271 97. Published Un- 
examined Patent Application No. Hei 5-40448, Pub- 
lished Unexamined Patent Application No. Hei 
5-224617 and so on). 30 
[0003] Such a video image displaying apparatus is 
enabled to provide occupants (meaning not only pas- 
sengers but also the crew) of a moving vehicle with con- 
secutive articulated images by arranging terminal pic- 
ture displaying means at prescribed intervals on, for in- 35 
stance, the walls of a tunnel, and causing each picture 
displaying means to blink frames of still pictures consti- 
tuting animation. 

[0004] Incidentally, if animation is to be provided to 
passengers using such a video image displaying appa- 40 
ratus, the driver of the vehicle may be prevented from 
confirming traffic signals easily by the blinking of still pic- 
tures, and his or her duty performance may be obstruct- 
ed even if no serious accident is invited. 

45 

SUMMARY OF THE INVENTION 

[0005] The present invention has been attempted in 
view of the foregoing problem, and is intended to pro- 
pose a video image displaying apparatus and a video so 
image displaying method capable of providing consec- 
utive articulated images by blinking still pictures without, 
for instance, causing trouble to the duty performance of 
the driver of a vehicle, which is one of mobile objects. 
[0006] In order to solve this problem, according to the 55 
present invention, as applied to a video image display- 
ing apparatus or a video image displaying method, the 
passage of a prescribed part of a mobile object is de- 



tected and, on the basis of this detection result, each 
terminal displaying means, when the prescribed part of 
the mobile object has passed, controls the start and/or 
end of blinking of still pictures. 

[0007] If, at each terminal displaying means, the start 
and/or end of blinking of still pictures is controlled when 
the prescribed part of the mobile object has passed, the 
blinking of still pictures can be successively started from 
the terminal display apparatus which, for instance, the 
driver's seat of the vehicles has passed. In this case, it 
is thereby made possible to prevent the blinking from 
causing perception trouble to the driver and obstructing 
his or her performance of duty. 

[0008] The present invention will be furtherdescribed, 
by way of example, with reference to the accompanying 
drawings, in which:- 

[0009] Fig. 1 is a block diagram illustrating the control 
system for blinking in an in-tunnel system in a mode of 
implementation of the present invention. 
[0010] Fig. 2 is a block diagram illustrating the overall 
configuration of the in-tunnel system of Fig. 1. 
[0011] Fig. 3 is a table for use in describing the ar- 
rangement among terminal apparatuses. 
[0012] Fig. 4 is a schematic line diagram for use in 
describing the control of blinking. 

[0013] Fig. 5 is a table for use in describingthe switch- 
ing of speed detection data. 

[0014] Fig. 6 is a schematic line diagram illustrating 
the relationship between the terminal apparatuses and 
the train. 

[0015] Figs. 7 A to 7D-4 show a time chart for use in 
the description of the configuration of Fig. 1 . 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 6] The mode of carrying out the present invention 
will be described in detail below, referring to drawings 
as appropriate. 

(1) Configuration of the mode of implementation 

[0017] Fig. 2 is a block diagram illustrating an in-tun- 
nel system, which is a video image displaying system 
pertaining to a mode, of carrying out the invention. This 
in-tunnel system 10 provides consecutive articulated 
images using still pictures to passengers of a vehicle by 
blinking the still pictures at prescribed intervals along 
the course of the vehicle. Here the in-tunnel system 10 
receives the supply of an animation file F which is data- 
compressed in the format of MPEG (Moving Picture Ex- 
perts Group), received from a superior server, and video 
images using this animation. 

[0018] For this purpose, in the in-tunnel system 10, 
terminal apparatuses 11 A to 11 N each displaying still 
pictures are arranged at prescribed intervals along the 
inner walls of the tunnel. Incidentally, in this mode of im- 
plementation, the in-tunnel system 10 is so disposed 
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that animation be provided fo^^kcut three seconds by 
the still pictures formed by the^^Bterminal apparatus- 
es 11A to 11N. 

[0019] Further in the in-tunnel system 10. on the side 
from which the vehicle approaches (hereinafter called 
the entrance side)., an entrance side speed detecting 
section 14 is arranged at a prescribed distance toward 
the entrance side of the vehicle from the terminal appa- 
ratus 1 1 A arranged at the end of the entrance side and : 
conversely on the side from which the vehicle goes 
away (hereinafter called the exit side), an exit side 
speed detecting section 15 is arranged at a prescribed 
distance toward the exit side of the vehicle from the ter- 
minal apparatus 1 1 N arranged at the end of the exit side. 
[0020] Here, the entrance side speed detecting sec- 
tion 14 and the exit side speed detecting section 15 are 
arranged to_make the distance between the entrance 
side speed detecting section 1 4 and the exit side speed 
detecting section 1 5 shorter than any train passing this 
tunnel so thai, when a train passes, the first car pass in 
front of the exit side speed detecting section 15 before 
the final car passes in front of the entrance side speed 
detecting section 1 4. This in-tunnel system 1 0 is thereby 
enabled to continuously detect the train speed when de- 
tecting the train speed with the entrance side speed de- 
tecting section 1 4 and the exit side speed detecting sec- 
tion 15. 

[0021] For the exit side speed detecting section 15, 
two television camera-based exit speed detecting sen- 
sors are arranged close to the railway track. The exit 
side speed detecting section 15 detects the passage of 
the train, and further the passing speed of the train, with 
reference to a car window, for instance, by comparative- 
ly processing the images picked up by these two televi- 
sion cameras with a prescribed signal processing cir- 
cuit. The exit side speed detecting section 15 outputs 
this result of detection to the entrance side speed de- 
tecting section 14 as speed detection data DSI. 
[0022] For the entrance side speed detecting section 
14, similarly, two television camera-based entrance 
speed detecting sensors are arranged close to the rail- 
way track, and the entrance side speed detecting sec- 
tion 14 detects the passage of the train, and further the 
passing speed of the train, by comparatively processing 
the images picked up by these two television cameras 
with a prescribed signal processing circuit. 
[0023] Further the entrance side speed detecting sec- 
lion 14, during the period in which the train is passing in 
front of the terminal apparatuses 11 A to 11 N, outputs to 
the terminal apparatuses 11 A to 11 N a light emission 
pulse PL, whose signal level intermittently rises in peri- 
ods corresponding to the passing speed of this train as 
determined from this entrance side passing speed and 
the exit side passing speed obtained from the speed de- 
tection data DSI. 

[0024] Each of the terminal apparatuses 11 A to 11 N 
consists of a picture displaying apparatus 1 7 for display- 
ing still pictures transmitted from a host apparatus 12, 



and a blink illuminatinqM^ratus 1 3 for illuminating this 
picture displaying app^^l 17 to make pictures on the 
picture displaying apparatus 1 7 visible. The terminal ap- 
paratuses 11 A to 11 N are so disposed that the picture 

s displaying apparatus 1 7 and the blink illuminating appa- 
ratus 18 be arranged substantially at the height of the 
windows of the train, so that the still pictures on the pic- 
ture displaying apparatus 1 7 made visible by this illumi- 
nation by the blink illuminating apparatus 18 can be 

10 readily watched by the passengers of the train. 

[0025] Of these items, the picture displaying appara- 
tus 17 comprises a transmissive type liquid crystal dis- 
play panel having a certain level of resolution, a display 
circuit driving this liquid crystal display panel, and an in- 

75 tertace for inputting picture data D1 . The picture display- 
ing apparatus 17, according to the picture data D1 in a 
bit map form matching the resolution level of the liquid 
crystal display panel, inputs from the host apparatus 12 
to the terminals 11 A to 11N respectively allocated still 

20 pictures. 

[0026] The blink illuminating apparatus 1 8, which is a 
backlight apparatus arranged behind the liquid crystal 
display panel in the picture displaying apparatus 17, 
supplies the liquid crystal display panel with illuminating 

2S light. In this supplying of illuminating light, the blink illu- 
minating apparatus 18, by operating in synchronism 
with the light emission pulse PL, intermittently supplies 
the illuminating light to the liquid crystal display panel in 
periods matching the passing speed of the vehicle, and 

30 thereby blinks still pictures on the liquid crystal display 
panel. 

[0027] It is thereby arranged in the in-tunnel system 

10 so that the passengers of the vehicle passing in front 
of the terminal apparatuses 1 1 A to 1 1 N are provided with 

35 consecutive articulated images using still pictures 
through the windows. Furthermore, by blinking these 
still pictures in periods matching the passing speed of 
the train, images deriving from these still pictures look 
still to the passengers of the train. 

40 [0028] Incidentally, with V representing the speed per 
hour of the vehicle, the speed per second Vs of the ve- 
hicle is 1 000 x V/3600 [m/sec], and where video images 
are to be provided at a rate of 30 frames/second equiv- 
alent to the NTSC system, the vehicle runs at Vs/30 [mj 

45 in periods of 1/30 [m), which are the periods of this 
frame. Therelore, in order to provide 30 frames/second 
of video images, so that still pictures look still to the pas- 
sengers of the vehicle when the slill pictures are blinked 
in periods of a 1/30 second, it is necessary to arrange 

50 the terminal apparatuses 11 A to 11 N at intervals C of 
Vs/30 [m], equal to the distance the vehicle runs in a 
period of 1/30 second. 

[0029] Further, where 90 terminal apparatuses 11 A to 

11 N are to be arranged at such intervals C, supposing 
55 that the entrance side speed detecting section 14 and 

the exit side speed detecting section 15 are arranged at 
2.5 [m] from the entrance side and exit side terminal ap- 
paratuses 11 A and 11 N toward the entrance side and 
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exit side ends, respectively, the overall system length 
D, which is the distance from the entrance side speed 
detecting section 1 4 to the exit side speed detecting sec- 
tion 15. is represented by C x 90 + 5 [m] and, L1 being 
the overall length of the vehicle, the vehicle will complete 
running between the entrance side speed detecting sec- 
tion 14 and the exit side speed detecting section 15 at 
(D + L1)/Vs [second] . 

[0030] Fig. 3 is a table showing the relationship, when 
the vehicle length L1 is 200 [m], between these vehicle 
speed V, intervals C of the terminal apparatuses 11 A to 
11N and so forth. Thus in this mode of implementation, 
the terminal apparatuses 11 A to 11 N are arranged at 
intervals C which correspond to the speed V of the ve- 
hicle passing the installed position of the in-tunnel sys- 
tem 10. 

[0031] The host apparatus 12 maintains the file Fand 
the schedule of the animation, entered from a superior 
server not shown, arranged within the nearest station of 
these terminal apparatuses 1 1 A to 1 1 N. The host appa- 
ratus 12 further processes the file F of the animation 
according to this schedule it maintains, and transmits 
the picture data of each frame constituting the animation 
sequentially to the respectively corresponding terminal 
apparatuses 11 A to 11 N. The host apparatus 1 2 thereby 
supplies each of the terminal apparatuses 11 A to 11 N 
with the picture data D1 of the still pictures to be dis- 
played at the terminal apparatuses 11 A to 11 N. 
[0032] In this process, the host apparatus 1 2 outputs 
the picture data of the still pictures in bit map forms 
matching the levels of resolution of the terminal appa- 
ratuses 1 1 A to 1 1 N. The host apparatus 1 2 thereby gen- 
erates the picture data of the still pictures matching the 
levels of resolution of this in-tunnel system from the data 
of animation transmitted in a common format, and trans- 
mits the picture data of these still pictures. 
[0033] Thus the host apparatus 12 temporarily holds 
in a hard disk apparatus the file F and schedule of ani- 
mation transmitted from the server via a built-in network 
interface. Further the host apparatus 12 reads a pre- 
scribed file out of this hard disk apparatus in accordance 
with schedule management, and data-extends this file. 
The host apparatus 12 converts the picture data ob- 
tained by data extension to the levels of resolution in the 
tunnel by subjecting them to interpolating operation and 
thinning, and further converts them into picture data of 
red, blue and green corresponding to the driving of liquid 
crystal display panels by subjecting them to matrix op- 
eration. The host apparatus, by outputting these picture 
data in a sequence matching the pixel array of the liquid 
crystal display panels on a frame-by -frame basis, out- 
puts picture data D1 of still pictures in bit map forms 
matching the levels of resolution of the liquid crystal dis- 
play panels. 

[0034] Fig. 1 is a block diagram illustrating the control 
system for a blink illuminating apparatus in this in-tunnel 
system together with the entrance side speed detecting 
section 1 4 and the exit side speed detecting section 1 5. 



In this Fig. 1 , each of the speed detection sections 1 4A 
and 15B of the entrance side speed detecting section 

1 4 and the exit side speed detecting section 1 5, respec- 
tively, consists of the aforementioned two television 

5 cameras and a signal processing circuit for detecting the 
passage of the train, and further the passing speed of 
the train, with reference to a vehicle window, for in- 
stance, by comparatively processing the images picked 
up by these two television cameras. 

10 [0035] Speed range filters 20 and 21 , to which speed 
detection data DSI and DSO respectively outputtedf rom 
the speed detection sections 1 4A and 1 5B are inputted, 
output these speed detection data DSI and DSO to a 
comparator 22 and a switching circuit 23 which follow, 

15 when the passing speed of the vehicle according to 
these speed detection data DSI and DSO is within a cer- 
tain range, by comparing them with prescribed referenc- 
es for comparison. The speed range filters 20 and 21 
can thereby prevent erroneous actions due to noise or 

20 the like. 

[0036] The comparator 22 compares the speed de- 
tection data DSI and DSO and, when the difference be- 
tween the speed detection data DSI and the speed de- 
tection data DSO narrows to or below a prescribed 
2B range, instructs the switching circuit 23 to switch the 
contact. 

[0037] The switching circuit 23, while it selects and 
outputs the entrance side speed detection data DSI in 
its initial state, selects and outputs the exit side speed 
30 detection data DSO when contact switch ing is instructed 
by the comparator 22. 

[0038] Under these arrangements, in the switching 
circuit 23 in its initial state where the entrance side 
speed detection data DSI are selected (indicated by sign 

35 a in Fig. 1 and Fig. 5), as illustrated in Fig. 4 and Fig. 5, 
when a train T approaches the entrance side speed de- 
tecting section 1 4 (Fig. 4 (A)) and its leading car passes 
in front of the entrance side speed detecting section 14 
(Fig. 4 (B) and (C)), the entrance side speed detection 

40 data DSI detected by this entrance side speed detecting 
section 1 4 rise, and these speed detection data DSI that 
have risen are outputted to a light emission pulse gen- 
erator 24 that follows. 

[0039] As the train T further moves ahead and its lead- 
45 ing car passes in front of the exit side speed detecting 
section 1 5 (Fig. 4 (D)), the exit side speed detection data 
DSO detected by the exit side speed detecting section 

1 5 rise, and as these exit side speed detection data DSO 
that have risen are stabilized to become substantially 

50 equal to the entrance side speed detection data DSI 
(Fig. 4 (E)), the exit side speed detection data DSO are 
outputted to the light emission pulse generator 24 that 
follows in place of the entrance side speed detection da- 
ta DSI. 

55 [0040] Under this disposition, the switching circuit 23, 
even after the trailing car has passed the entrance side 
speed detecting section 14 (Fig. 4(F)), continues to no- 
tify the light emission pulse generator 24 of the speed 
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of the train T with the exit sid<|^^ed detecting section 
15 until this trailing car passe^^^exit side speed de- 
tecting section 15 (Fig. 4 (G)and (H)). After that, the 
switching circuit 23 : when the train T has passed in front 
of the exit side speed detecting section 15 (Fig. 4 (I)), 
switches the contact to its original state : and stands by 
for the passage of the next train T. 
[0041] The light emission pulse generator 24 : on the 
basis of speed information obtained in this way : outputs 
the light emission pulse whose signal level rises in pe- 
riods corresponding to the passing speed of the train. 
[0042] In the blink illuminating apparatus 18, on the 
basis of the result of detection by a passage detecting 
sensor 26, a backlight section 27 is driven at a timing 
synchronized with this light emission pulse PL; this 
causes blinking of still pictures to start when a pre- 
scribed part of the train T passes each of the terminal 
apparatuses 11 A to UN and eventually to end the blink- 
ing. 

[0043] As illustrated here in Fig. 6, each of the termi- 
nal apparatuses 11 A to 11 N is configured by housing the 
picture displaying apparatus 17 and the like in one of 
rectangularly shaped cases arranged along the wall sur- 
face of the tunnel, and the passage detecting sensor 26 
is disposed facing the rail track in this case 28. This pas- 
sage detecting sensor 26 is configured of a pair of a light 
emitting element for irradiating a side of the passing train 
T with detecting light and a light receiving element for 
receiving the detecting light reflected and returned by 
the side of the train. This causes the passage detecting 
sensor 26 to raise the signal level of the output signals 
of this light receiving element during the period in which 
the train T is passing in front of the passage detecting 
sensor 26. 

[0044] A signal processing circuit 29, receiving output 
signals of this passage detecting sensor 26, binary-en- 
codes these output signals with reference to a pre- 
scribed reference value, and on this basis, as shown in 
Figs. 7A to 7D-4, outputs a train detection signal S1 
whose level rises during the period in which the train T 
is passing in front of the passage detecting sensor 26 
(Fig. 7B). 

[0045] A delaying circuit 30 delays this train detection 
signal S1 by a prescribed time D and outputs it (Fig. 7C). 
This delay time D here is set to a length of time required 
by the train T to run as long as the length of the driver's 
seat. This causes the delaying circuit 30, as illustrated 
in Fig. 6, to raise the signal level;oToulpul signals when 
the train T has run as long as the length of the driver's 
seat after the passage of the train T is detected from the 
output signal of the passage detecting sensor 26. Inci- 
dentally, here in this mode of implementation, this delay 
time D is set to be the time length of 3 frames corre- 
sponding to 3 periods of the light emission pulse PL 
which corresponds to an equivalent of L/Vs as the train 
T of which the driver's seat length is L - 1.5 [m] is sup- 
posed to pass the position where this system is installed 
at an hourly speed V = 60 [km/h] (the speed per second 



Vs = 1000 x V/3600 [H W) 

[0046] An AND circ^^P gates the light emission 
pulse PL with the output signal of this delaying circuit 
30.. and outputs it (Figs. 7A and 7D-1). The backlight 

5 section 27 consists of a stroboscope tube emitting light 
at a timing synchronized with the output signal DPA of 
this AND circuit 31 and a light guide plate guiding the 
illuminating light outputted from this stroboscopic tube 
to the liquid crystal panel. Under this arrangement, at 

io each of the terminal apparatuses 11 A to 11 N, with ref- 
erence to the passage of the head of the train, blinking 
of still pictures in synchronism with the light emission 
pulse PL is started when the driver's seat has passed 
(Figs. 7D-1 to7D-4)and : after that, as the tail of the train 

75 passes and the train T runs by the length of its driver's 
seat, successively stops the blinking of still pictures. To 
add, in Figs. 7A to 7D-4, pulse signals denoted by codes 
DPB to DPD are the output signals of the AND circuit 
31 supplied to the backlight section 27 at the entrance 

20 side terminal apparatuses 1 1 A to 1 1 B, respectively. 

(2) Operation in this mode of implementation 

[0047] In the foregoing configuration, in the in-tunnel 
25 system 1 0 (Fig. 2 and Fig. 4), when the train T approach- 
es and the first car passes in front of the entrance side 
speed detecting section 14 (Fig. 4(B)), the passage of 
the train T is detected here, and the detection of the 
passing speed is started. Further, as the train T succes- 
30 sively shifts by running and its first car passes in front 
of the exit side speed detecting section 15 (Fig. 4(D)), 
the passage and the passing speed of this train T are 
detected by the exit side speed detecting section 15. 
[0048] As the train T further runs and its final car pass- 
es es in front of the entrance side speed detecting section 
14 (Fig. 4 (F)), the passage of this train T is detected by 
the entrance side speed detecting section 14, and fur- 
ther the detection of its passing speed is completed. Af- 
ter that, as this final car passes in front of the exit side 
40 speed detecting section 15 (Fig. 4(H)), the passage of 
this train T is detected by the exit side speed detecting 
section 15, too, and the detection of the passing speed 
is completed. 

[0049] In the in-tunnel system 10, after the passage 
45 of the first car of the train is thus detected by the en- 
trance side speed detecting section 1 4, until the final car 
passes the exit side speed detecting section 1 5, the light 
emission pulse PL whose signal level rises according to 
the passing speed, and as the blink illuminating appa- 
so ratus 1 8 intermittently supplies, in. synchronism with this 
light emission pulse PL illuminating light to the picture 
displaying apparatus 1 7 using liquid crystal display pan- 
els to enable the terminal apparatuses 11 A to 1 1 N, ar- 
ranged at prescribed intervals in the tunnel, to blink still 
55 pictures according to the moving speed of the train. 
[0050] In the in-tunne! system 10, the terminals 11 A 
to 11 N thereby provide consecutive articulated images 
using still pictures to the passengers of the train. 
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[0051] The light emission pulse PL (Fig. 1 and Fig. 5), 
to which such blinking refers to, is generated with refer- 
ence to the result ol speed detection (DSI) by the en- 
trance side speed detecting section 14. after the speed 
of the train T is detected by the entrance side speed de- 
tecting section 14, as the passing speed of this train T 
is detected by the exit side speed detecting section 1 5, 
and until the speed detected by this entrance side speed 
detecting section 14 and the speed detected by the exit 
side speed detecting section 15 became sufficiently 
nearly equal to each other, and after that it is generated 
with reference to the result of speed detection (DSO) by 
the exit side speed detecting section 15. 
[0052] This enables consecutive articulated images 
to be provided to all the passengers of each car after 
the first car has substantially passed in front of the en- 
trance side terminal apparatus 11 A until the final car 
passes in front of the exit side terminal apparatus 11 N. 
[0053] Further, when the speed detected by this en- 
trance side speed delecting section 14 and the speed 
detected by the exit side speed detecting section 1 5 be- 
come sufficiently nearly equal to each other, by gener- 
ating the light emission pulse PL with reference to the 
result of speed detection (DSO) in the exit side speed 
detecting section 1 5, it is made possible to provide video 
images which do not look awkward to the passengers 
as this switching of the reference of generation can keep 
the variations in the blinking period of still pictures within 
a narrow enough range for practical purposes. 
[0054] While the light emission pulse PL is thus sup- 
plied to each of the terminal apparatuses 1 1 A to 1 1 N as 
the reference signal for blinking, a reference signal DD1 
is generated at each of the terminal apparatuses 1 1 A to 
11N in this in-tunnel system 10 with reference to a pre- 
scribed part of the train T, and the start and end of blink- 
ing are controlled with reference to this reference signal 
DDL 

[0055] Thus at each of the terminal apparatuses 11 A 
to 1 1 N, the passage of the train is detected by the pas- 
sage detecting sensor 26 fitted to each of the terminal 
apparatuses 11 A to 11N, a train detection signal S1 
whose signal level rises during the period in which the 
train is passing in front of the terminal apparatuses 11 A 
to 1 1 N is generated by binary-encoding the output signal 
of the passage detecting sensor 26 with the signal 
processing circuit 29. Further, the train detection signal 
S 1 is delayed by the length of time during which the train 
T runs as long as the length ol the driver's seal, and the 
reference signal DD1 is thereby generated. 
[0056] At each of the terminal apparatuses 11 A to 
11N, the light emission pulse PL is gated with this refer- 
ence signal DD1 and supplied to the backlight section 
27, and this backlight section 27 intermittently illumi- 
nates the liquid crystal panels at a timing synchronized 
with the light emission pulse PL, and the blinking of still 
pictures with reference to the reference signal DD1 is 
thereby started and stopped. 

[0057] The terminal apparatuses 11 A to 11 N thus 



starts blinking successively, waiting for the passage of 
the driver's seat, which is the prescribed part ol the train 
T, and it is thereby made possible to provide video im- 
ages by the blinking of still pictures only to passengers 
5 without being perceived by the crew at the driver's seat. 
Consecutive articulated images using the still pictures 
can be thereby provided without causing any trouble to 
the driver's performance of duty. 

[0058] Further, after the final car passes, they succes- 
io sively end blinking, and it is thereby made possible to 
provide consecutive articulated images using the still 
pictures without causing any trouble to, for instance, the 
driver on the opposite rail track. As no wasteful repeat 
of blinking is made, the service life of the light source in 
is the blinking apparatus can be correspondingly extend- 
ed, and power consumption can also be saved. 

(3) Advantages of this mode of implementation 

20 [0059] The foregoing configuration enables a video 
image displaying apparatus, which is an in-tunnel sys- 
tem for providing passengers of a moving object with 
consecutive articulated still pictures by blinking still pic- 
tures, to provide consecutive articulated images using 

25 those still pictures without causing any trouble to the 
performance of duty by the driver of the train by waiting 
for a prescribed part of the train before starting or ending 
the blinking of the still pictures. 

30 (4) Other modes of implementation 

[0060] Incidentally, while the above-described mode 
of implementation was an instance in which the passage 
detecting sensor is configured of a pair of a light emitting 

35 element and a light receiving element, the present in- 
vention is not limited to this, but it can be extensively 
applied to other cases including one in which the pas- 
sage detecting sensor consists of a sensor having a light 
source and a light receiving element paired with the rail 

40 track in-between and another in which the passage de- 
tecting sensor consists of a sensor using a sound wave 
or the like in place of light. 

[0061] Also, while the above-described mode of im- 
plementation was a case in which a sensor is arranged 

45 tor each of the terminal apparatuses to detect the pas- 
sage of the train, the invention is not limited to this, but, 
for instance, a sensor may as well be arranged for only 
the entrance side terminal apparatus 11 A lodetecl the 
passage of the train, and the start and end timings of 

50 light emission by the terminal apparatuses may be con- 
trolled with reference to the result of detection at this 
entrance side terminal apparatuses 11 A. 
[0062] In this case, the same advantage as that af- 
forded by the above-described mode of implementation 

55 can be achieved with a simple configuration by, for ex- 
ample, successively delaying a train passage signal Si 
detected at this terminal apparatus 11 A by the length of 
time in which the train runs from one terminal apparatus 
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to next and transmitting it to eM fef the terminal appa- 
ratuses 11 B to 11 N : and delaj^^his transmitted train 
passage signal S1 by the length of the driver's seat to 
gate the light emission pulse PL. Also : the same advan- 
tage as that provided by the above-described mode of 
implementation can be achieved with a simple configu- 
ration by successively delaying the reference signal 
DD1 by the length of time in which the train runs from 
one terminal apparatus to next, transmitting to each of 
the terminal apparatuses 11 B to 11 N, and directly using 
this transmitted DD1 to gate the light emission pulse PL. 
[0063] In this case, this sensor arranged for the ter- 
minal apparatus 11 A alone may also be used as the 
speed detecting mechanism of the entrance side speed 
detecting section 14. 

[0064] Furthermore, while the above-described mode 
of implementation was^-case in which the start and end 
of light emission are individually controlled at each ter- 
minal apparatus by gating the light emission pulse PL, 
the invention is nol limiled lo this, bul, for instance, the 
start and end of light emission may be controlled for only 
the entrance side terminal apparatus 11 A by gating the 
light emission pulse PL and, 1or the remaining terminal 
apparatuses 1 1 B to 1 1 N, the light emission pulse PL gat- 
ed at this entrance side terminal apparatus 1 1 A succes- 
sively may be delayed by the length of time in which the 
train runs from one terminal apparatus to next, and 
transmitted to the terminal apparatuses 1 1 B to 1 1 N. 
[0065] Further, while the foregoing mode of imple- 
mentation described with reference to Fig. 1 is an in- 
stance in which a passage detecting sensor 26 is ar- 
ranged for each of the terminal apparatuses 1 1 A to 1 1 N 
to detect the passage of the train and the start and end 
of blinking by each terminal apparatus is controlled on 
the basis of the results of this detection, the invention is 
not limited to this, but the number of passage sensors 
may be reduced instead of arranging a passage detect- 
ing sensor 26 is arranged for each of the terminal appa- 
ratuses 1 1 A to 1 1 N, such sensors being arranged at pre- 
scribed intervals between the entrance side speed de- 
tecting section 1 4 and the exit side speed detecting sec- 
tion 15 and the start and end of blinking by each terminal 
apparatus being controlled on the basis of the results of 
detection by these passage detecting sensors. 
[0066] In this case : with a simple configuration in 
which a small number of passage detection sensors rel- 
ative to the number of terminal apparatuses is used : the 
performance of duty by the driver ol th# vehicle can be 
prevented from being troubled, even if a contingency in- 
vites an abrupt change in the speed of the vehicle, by 
stopping the blinking of all the terminal apparatuses if 
any error occurs in the control of blinking by any terminal 
apparatus. 

[0067] Further in this case, with a simple configuration 
in which a small number of passage detection sensors 
relative to the number of terminal apparatuses is used, 
any abrupt change in the speed of the vehicle resulting 
from a contingency can be coped with by adjusting the 
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timings of the start and^^feM blinking by every terminal 
apparatus according t^^pi in the individual timings of 
blinking instead of stopping the blinking by all the termi- 
nal apparatuses and correcting the timings of blinking 
5 according to the result of detection by each passage de- 
tecting sensor. 

[0068] Further, while the above-described mode of 
implementation was an example in which the timing of 
blinking start and end is delayed only by a fixed length 

10 of time, the present invention is not limited to this, but 
the timing of blinking start by each terminal apparatus 
may be delayed by a length based on the number of light 
emission pulses. In this case, in the delaying circuit, a 
counter for counting the number of light emission pulses 

15 may be applied in place of the counter to counter the 
fixed length ol time. In this way as well, the start and end 
of blinking by each terminal apparatus can be controlled 
without causing trouble to the performance of duty by 
the driver of the vehicle even if a contingency invites an 

20 abrupt change in the speed of the vehicle. 

[0069] Also, while the above-described mode of im- 
plementation was a case in which blinked video images 
are provided to passengers of the vehicle excluding the 
driver, the invention is not limited to this, but it can as 

25 well be applied extensively to cases in which various vid- 
eo images are provided by waiting for the passage of a 
specific part of a vehicle to control the start and end of 
blinking, including, for example, one in which blinked 
video images are provided to the driver alone, and an- 

30 other in which blinked video images are provided to pas- 
sengers of the green (premium-class) cars alone out of 
all passengers. To add, where blinked video images are 
provided to the driver alone, conceivably it may be a 
case in which necessary information for the driver is pro- 

35 vided in video images. 

[0070] Further, while the above-described mode of 
implementation was a case in which animation which is 
data-compressed by the MPEG formula, the invention 
is not limited to this, but it can be applied to a case in 

40 which animation data-compressed by any of various 
techniques is displayed and, moreover, extensively to 
other cases including, for example, one in which picture 
data of still pictures data-compressed by the JPEG 
(Joint Photographic Coding Experts Group) formula are 

45 inputted and displayed, and another in which picture da- 
ta in a color signal form are inputted and displayed. 
[0071] Also, while the above-described mode of im- 
plementation was an example in which transmissive 
type liquid crystal display panels are arranged at the 

50 height of train windows and still pictures are blinked ther- 
eon, the invention is not limited to this, but various other 
displayingtechniques can be extensively applied includ- 
ing, for instance, blinking of still pictures which arc pro- 
jected on the wall surface or the like of the tunnel from 

55 liquid crystal display panels, and blinking of still pictures 
with an array of light emitting diodes (LEDs). 
[0072] Also, while the above-described mode of im- 
plementation was an instance in which the in-tunnel sys- 
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terns are configured so that the distance between the 
terminal apparatuses at the entrance side end and the 
exit side end be shorter than the length of the train, the 
invention is not limited to this, but s conversely, the dis- 
tance between the terminal apparatuses at the entrance s 
side end and the exit side end may be longer than the 
length of the train. 

[0073] Further, while the above-described mode of 
implementation was a case in which still pictures are 
blinked according to the train speed in such a manner w 
that the video images of still pictures look still to the pas- 
sengers of the train, the invention is not limited to this, 
but it can be extensively applied where, for instance, the 
video images of still pictures look slowly moving to the 
passengers. 75 
[0074] Also, while the above-described mode of im- 
plementation was an instance in which the video images 
of animation are displayed by the blinking of still pic- 
tures, the invention is not limited to this, but still pictures 
including signs and advertisements can be displayed so 20 
as to be recognizable by the passengers and the driver 
by blinking the same still picture. 

[0075] Further, while the above-described mode of 
implementation was an example in which consecutive 
articulated still pictures arc provided to the passengers 25 
of a train by blinking still pictures in a tunnel, the inven- 
tion is not limited to this, but it can be extensively applied 
to cases of providing consecutive articulated still pic- 
tures to the occupants of mobile objects including a case 
in which consecutive articulated still pictures are provid- 30 
ed to the passengers of motor veh icles in a highway tun- 
nel, another in which consecutive articulated still pic- 
tures are provided beside a highway or a railway at 
night, and still another in which consecutive articulated 
still pictures are provided in an amusement park. 35 
[0076] As hitherto described, according to the present 
invention, regarding video image displaying apparatus- 
es for providing video images to the occupants of a mo- 
bile object by blinking still pictures, consecutive articu- 
lated images using these still pictures can be provided 40 
without, for instance, causing trouble to the duty per- 
formance of the driver of the mobile object by waiting 
until the passage of a prescribed part of the mobile ob- 
ject to start and end the blinking of still pictures at each 
of the terminal display apparatuses. 45 



Claims 

1. A video image displaying apparatus for providing, so 
by blinking still pictures at prescribed intervals along 
the course of a mobile-object, consecutive articu- 
lated images using said still pictures to occupants 
of said mobile object, comprising: 

55 

a plurality of terminal displaying means, ar- 
ranged at prescribed intervals along the course 
of said mobile object, for blinking respectively 



corresponding said still pictures, 
mobile object detecting means for detecting the 
passage of a prescribed part of said mobile ob- 
ject and outputting a detection result, and 
blinking control means for controlling at each of 
said terminal displaying means the start and/or 
end of the blinking of said still pictures on the 
basis of said detection result when the pre- 
scribed part of said mobile object passes. 

2. A video image displaying apparatus as claimed in 
Claim 1 , wherein: 

said mobile object is a vehicle, and 

said prescribed part is the driver's seat of said 

vehicle. 

3. A video image displaying apparatus as claimed in 
Claim 1 or 2, wherein: 

one of said mobile object detecting means is 
arranged for each of said terminal displaying 
means, and has: 

sensors for detecting the passage of the lead- 
ing edge of said mobile object and outputs a 
detection result, and 

delaying means for delaying the detection re- 
sult of said sensors and outputting it to said 
blinking control means. 

4. A video image displaying method for providing, by 
blinking still pictures at prescribed intervals along 
the course of a mobile object, consecutive articulat- 
ed images using said still pictures to occupants of 
said mobile object, wherein: 

terminal displaying means, arranged at pre- 
scribed intervals along the course of said mo- 
bile object, blink respectively corresponding 
said still pictures, 

detect the passage of the prescribed part of 
said mobile object, and 

control at each of said terminal displaying 
means the start and/or end of the blinking of 
said still pictures on the basis of said detection 
result when the prescribed part of said mobile 
object passes. 

5. A video image displaying method as claimed in 
Claim 4, wherein: 

said mobile object is a vehicle, and 

said prescribed part is the driver's seat of said 

vehicle. 
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(54) Video image display apparatus and video image displaying method 



(57) The present invention relates to a video image 
displaying apparatus and video image displaying meth- 
od, applicable to the supplying, by arranging a plurality 
of picture displaying means for instance on the inner 
walls of a tunnel, of consecutive articulated images by 
the plurality of picture displaying means to occupants of 



a train to provide consecutive articulated images using 
these still pictures without, for instance, causing trouble 
to the duty performance by the driver of the mobile ob- 
ject. Blinking of still pictures at terminal displaying ap- 
paratuses is started and ended after waiting for the pas- 
sage of a prescribed part of the mobile object. 
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